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[57] ABSTRACT 

A method and apparatus for providing an interface from a 
processor to a bus. The interface is capable of oparating at 
a speed selected from a plurality of speeds. An execution 
unit is coupled to a register file. The register file comprises 
a plurality of registers. Each of the registers of the register 
file is for storing data. The execution unit is for executing 
instructiohs. An instruction cache is coupled to the execution 
unit. The instruction cache and ROM is for storing instruc- 
tions that can be used by the execution unit A reset means 
is also coupled to the execution unit Furthermore, a bus 
speed indication means is coupled to the execution unit and 
to die register files. The bus speed indication means is for 
receiving a bus speed indicaticm signal. The bus speed 
indication signal is for indicating the selected operating 
speed for the bus interface. The reset signal is provided to 
the reset means and the bus speed indication signal is 
provided to the bus speed indication means. Upon receq}t of 
the reset signal, the reset means causes a predetermined 
string of instnictions to be retrieved from the instruction 
cache and to be executed by the execution unit A first 
instruction of the predetmnined string of instructions causes 
a value to be stored in a predetermined register of the 
register file. The value stored in the predetermined register 
of the register file is set according to the bus speed indication 
signal that was provided. A second instruction of the pre- 
determined string of instructions, executed after the first 
instruction, provides the value stored in the predetermined 
register of the register file to the bus interface and thereby 
causes the bus interface to enter a mode wherein the bus 
interface operates at the selected speed specified by the bus 
speed indication signal. 

17 Clmms, 5 Drawing Sheets 
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SELECTION FROM A PLURALITY OF BUS 
OPERATING SPEEDS FOR A PROCESSOR 
BUS INTERFACE DURING PROCESSOR 
RESET 

This is a continuation of application Sen No. 08/128,586, 
filed Sqp. 27, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of tiie Invention 

The present invention relates to the field of computer 
systems. More specifically, the present invention relates to 
the operation of an interface between a computer system 
component and a bus of the computer system. 

2. Art Background 

A bus is a set of hardware lines (wires) used for data 
transfer among two or more con^nents of a conq)uta 
system. A bus is essentially a shared highway &at couples 
different parts of the system and enables these parts to 
transfer information. Examples of computer system compo- 
nents that typically communicate using a bus include a 
microprocessor, disk-drive controller, memory, and input/ 
ou^ut ports. 

Typically, a bus is specialized for cairying different types 
of iikformation. One group of wires (usually, traces on a 
pinted circuit board), for example, carries data. Another 
group of wires carries tiie addresses (locations) where spe- 
cific information can be found. Yet another group of wires 
carries control signals to ensure that the different parts of the 
system use their shared highway without conflict. 

Busses are diaracterized by the number bits they can 
transfer at a single time. A conaputer with a 16-bit data bus, 
for example, transfers 16 bits of data at a time, and one with 
a 32-fait data bus transfers 32 bits at a time. Hie former data 
bus is said to have a width of 16 Ws and the latter bus is said 
to have a width of 32 bits. 

Because a bus can be integral to internal data transfer and 
yet computer users often need to add txtr& conqKjnents to 
the system, a typical microcomputer bus will allow for 
expansion through one or more expansion slots (connectors 
for add-on circuit boards). Such boards, when they are 
added, make an electrical connection to the bus and effec- 
tively become part of the system. 

Typically, each component coupled to a bus must obey a 
communication protocol established for that bus. A commu- 
nication protocol is a set of rules or standards designed to 
enable computer components to connect with one another 
and to exchange information with as little error as possible. 
The efficiency of the conmiunication protocol of a has 
contributes to the amount of information that can be trans- 
ferred across the bus during a fixed time period. Each bus 
also typically has a speed of operation governed by the 
frequency or number of oommunication cycles per time 
period. 

It is typically more expensive to build a system bus that 
has a hi^ operating frequency than to build a system bus 
that has a low operating fi-equency. If the frequency of the 
system bus is too low, the system bus becomes a bottleneck 
that forces computer components to remain idle while they 
are waiting for information to be supplied across the bus. On 
the other hand, if the bus speed is too high, the bus will be 
underutilized and harder to build. An underutilized bus can 
be replaced by a less expensive, slower bus without any 
noticeable degradation in the operation of the computer 
syst^n. 
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Thus, it is a challenge of any computer system designer to 
match the bus operating speed to the needs of the target 
computer system being designed. To support the system 
designer in this goal, computer component manufacturers 
5 typically provide several models of the same con^uter 
con^nent with each model differing only by the speed of 
the bus with which the processor will interface. This practice 
forces manufacturers to manufacture and store in inventory 
several versions of the same basic part. 

iO 

SUMMARY OF THE INVENTION 

A method and apparatus is disclosed for providing an 
interface from a processor to a bus. The interface is capable 
of operating at a speed selected from a plurality of speeds. 

An execution unit is coupled to a register file. The register 
file comprises a plurality of registers. Each of the registers 
of the register file is for storing data. The execution unit is 
for executing instructions. An instruction cache and read 
only memory (ROM) is coupled to the execution unit. The 
instruction cache and ROM is for storing instructions that 
can be used by the execution unit A reset means is also 
coupled to the execution unit 
Furthermore, a bus speed indication means is coupled to 

25 the execution unit and to the register files. The bus speed 
indication means is for receiving a bus speed indication 
signal. The bus speed indication signal is for indicating the 
selected operating speed for the bus interface. 
The reset signal is provided to the reset means and the bus 

30 speed indication signal is provided to the bus speed indica- 
tion means. Upon receipt of the reset signal, the reset means 
causes a predetermined string of micro instructions to be 
retrieved from the micro instruction cache and to be 
executed by the execution unit 

35 A first instruction of the predetermined string of instruc- 
tions causes a value to be stored in a predetermined register 
of the register file. The value stored in the predetermined 
register of the register file is set according to the bus speed 
indication signal that was provided. 

^ A second instruction of the predetermined string of 
instructions, executed after the first instruction, provides flie 
value stored in the predetermined regista of the register file 
to the bus interface and thereby causes the bus interface to 
enter a mode wherein the bus interface operates at the 

45 selected speed specified by the bus speed indication signaL 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features, and advantages of the method and 
apparatus of the present invention will be ^parent from the 
following detailed description of tfie invention in which: 

FIG. 1 illustrates a computer system with a processor that 
has a local bus interface that can interface with a local bus 
operating at any one speed from a predetermined set of 
speeds; 

FIG. 2 illustrates the conq)onents of the processor of FIG. 
1 that together provide the bus speed selection at reset; 

FIG. 3 illustrates the selection of half speed bus interface 
cycles from full speed cycles when the reset signal is 
^ deasserted during an even numbered fiill speed clock cycle; 

FIG. 4 represents the sdection of half speed bus interface 
cycles when the reset signal is deasserted during an odd 
numbered full speed dock cycle; 

FIG; 5 illustrates a state txansition diagram for a local bus 
65 interface embodiment where address and data signals are 
multiplexed, data is transmitted in bursts, and die interface 
operates at full speed; and 
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FIG. 6 illustrates a state transition diagram for the be checked for desired data before processor 110 tried the 

embodiment of FIG. 5 operating at half speed. o£F-chip cache 120. 

nPTATT Fn np<5rRTTmn\r nv tttf ^ system 100, system bus 140 is shown coupled to main 

DETAIIJSD raSOTffO^^ OF THE ^^^^^ ^3^^ Similarly, system bus 140 is also 

iXNVtuNiiuxN 5 coupled to processor 110 by local bus 150. Additionally, 

A method and apparatus is disclosed for permitting a numerous other devices (not shown) can also be coupled to 

computer systemto select the operating speed of an interface system bus 140. Tlius, for example, a disk drive or an 

between a processor and a bus coupling the processor to the input/output device, such as a network adapter card, can be 

system. In this way the operating speed of ^e interface can coupled to system bus 140. Each new device coupled to 

be matched to the operating speed of the bus. When the to system bus 140 will increase the impedance of the system 

processor is reset, the computer system specifies the inter- bus and thereby decrease the maximum operating speed with 

face operating speed from a predetermined set of operating \^ch the system bus can operate, 

speeds by asserting or not asserting a signal on one or more alternate embodiment of system 100, an additional 

pins of the processor. cache (not shown) is coupled to local bus ISO or to system 

In the following description, for purposes of explanation, bus 140 to supplement cache 110. In a different alternate 

specific numbers, materials and configurations are set f osth embodiment, there is no backside bus 110 and cache 120. In 

in order to provide a through understanding of the present such a case^ there is either no caching or caching is provided 

invention. It will be apparent to one skilled in the art, by a cache coupled to local bus 150 or to system bus 140. 

however, that the present invention may be practiced with- In an embodiment where system 100 is a multiprocessor 

out these specifi.c details. In other instances, well known ^ system, multiple processors 110 are coupled to the system 

systems are shown in diagrammatic or block diagram fcnn bus 140 using an additional corresi>onding local bus 150. 

in order not to obscure the present invention unnecessarily. Because only cadie 120 and processor 110 are coupled to 

Referring now to FIG. 1, an embodiment of a conq)utcr backside bus 160, backside bus 160 will typically be able to 

system is illustrated wherein the computer system selects the operate at a higher frequency than can local bus 150 and 

operating speed of an interface between a processor and a system bus 140. Thus, in one embodiment, processor 110 

bus coupling the processor to the system thereby matching has a core operating speed of 33 megahertz and backside bus 

the operating speed of the interface to the operating speed of 160 operates at that speed. On the other hand, in this 

the bus. In computer system 100 of FIG. 1, processor 110 is embo(Ument, local bus 150 operates at half the core oper- 

shown coupled directly to three busses. ^ ating speed of processor 110 (i.e. 16.5 megahertz). In this 

fn-drcuit emulation (ICE) bus 180 is used to couple embodiment, main memory 130 is implemented using 

processor 110 to a host compter system (not shown) when DRAM and cache 120 is ini^lemented using relatively faster 

providing in-circuit emulation for processor 110. In-drcuit SRAM. Therefore, because of the relatively slower access 

emulation is typically used during the devdopnoient of a capability of DRAM, it is appropriate to dock system bus 

processor, such as processor 110, to debug the processor. 3^ 140 at half the speed of processor 110. 

During in-circuit emulation, ICE bus 110 is used to transfer In an alternate embodiment, the computer architecture is 

instructions and data between processor 110 and the host such that system bus 140 has few devices coupled to it and 

system testing processor 110. Once processor 110 has been main memory 130 is in^emented using fast memory such 

debugged, in-circuit emulation will no longer be required. as SRAM. In this alternate embodiment, system bus 140 

Therefore, ICE bus 180 is typically not supplied wdth, or ^ operates at the speed of processor 110 rather than at half 

used by, production systems. A processor, such as processor speed. In this alternate embodiment, a half speed system bus 

110, however, will typically continue to have the pins that 140 would become a bottleneck as processor 110 idled while 

were used to couple the processor to an ICE bus. This way, waiting for data to be provided from main memory 130. 

if in-circuit emulation is needed, it can be provided. Therefore, in such a high performance alternate 

Processor 110 is coupled to cache 120 by backside bus 45 embodiment, clocking system bus 140 at half the operating 

160, Cache 120 is typically fast random access memory speed of processor 110 can be inappropriate. To exploit the 

(RAM) such as static random access memory (SRAM). capability of the system, local bus 150 and system bus 140 

Main memory 130, on the other hand, is typically comprised would need to be docked at the full speed of the processor 

of relatively slower random access memory, sudi as 110, 

dynamic random access memory (DRAM). Copies of a 50 In the prior art, two versions of processor 110 would be 

portion of data stored in main memory 130 are kept in cache manufactured. A first version of processor 110, specified by 

120. The information stored in cache 120 is selected so that a first part number, would have an interface to local bus 150 

cadie 120 contains the information most likely to be that operated at full speed. A second version of processor 

required by processes: 110 as it executes a program. 110, specified by a second part number, would also be 

When processor 110 needs data to continue execution, 35 manufactured. The second version would only differ from 

pxx;essor 110 will first attempt to retrieve the information the first version by the fact that tfie second version would 

from cache 120. If cache 120 has the information (a cadie have an interface to local bus 150 that operated at half speed. 

**hit*'), then the information can be supplied to processor 110 Thus, if a system designer was designing a system that 

faster than if processor HO had retrieved the information required a fast interface between processor 110 and main 

directly from the relatively slower main memory 130. If, on 60 memory 130, the system designer would specify that the first 

the other hand, the information processor 110 requires is not version of processor HO was to be used in the system On 

available in cache 120 (a cache "'miss"), then processor 110 the other hand, if a system designer was designing a system 

will retrieve the information from main memory 130. with a slower system bus, then the second version of 

Although not shown in FIG. 1, in one embodiment of processor 110 would be specified, 

system IQ^, an additional cache is provided on as part of 65 As wiU be explained below, the present invention permits 

processor 110. In the case where processor 110 has been computer system 100 to specify at reset the operating speed 

provided with an on-board cache, the on-board cache would of the local bus 150 to which processor 110 is coupled. In 
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one embodiment, this speed is specified by asserting or not bus interface 230 to be pulled up if no host is coupled to the 

asserting a predetermined signal line of ICE bus 180 when ICE bus. In this embodiment, the signal on the piedeter- 

the system assots reset signal 190 to iffocessor HO. Then, mined pin of the ICE bus that indicates the speed of the local 

when reset signal 190 is dcasscrted, processor 110 will bus interface will be pulled up at reset if no host is present 

Interface with local bus 150 at full or half speed depending 5 within the system. It is particularly helpful to define this 

upon whether die predetermined pin of ICE bus 180 was or pulling up of the predetermined pin of the ICE bus pin to 

was not asserted during reset In this way, the present indicate the default bus speed value that conesponds to the 

invention permits a single version of processor 110 to be most common system. That way, in the most common 

used in system 100 regardless of the particular operating system, the system will not have to set the default value 

speed selected for local bus 150. lo when a host is not present because the default will be 

Referring now to FIG. 2, a block diagram of processor 110 specified by the pull-up resister. In a system where the other 

is illustrated. During normal operation, execution unit 210 (^ss common) operating speed of the local bus interface is 

retrieves instructions to be executed from miaocode instruc- required, the system designer will ensure the proper op^- 

tion cache 240. Execution unit 210 then operates on values ating speed by having the system drive a signal onto the 

stored in register file 220 based upon the instructions that appropriate ICE bus pin at reset to pull down the value at the 

were retrieved. pin and thereby s^al that the less common bus interface 

ICE bus interface 230 controls communication over the ^ ^ employed. 

ICE bus between processor 110 and a host system when a There are several advantages of the present invention over 

host system is available. Similarly, local bus interface 250 prior art A primary advantage is that a single part can be 

controls communications between processor 110 and the ^ used in systems that have different speeds for the local bus. 

local has that couples processor 110 to the system bus. ^ °wa« than two speeds are required, multiple pins of the 

Configuration register 260 of local bus interface 250 con- ICE bus can be sampled at reset Alternately, one of more 

tains switches that control tiie operation of local bus inter- than two possible speeds can be specified by nmltiplexing a 

face 250. Any request for infcnnation to be supplied to signal on a single pin and sampling the single pin multiple 

processor 110, or to be output from processor HO, across the ^ times to determine the desired operating speed, 

local bus is translated by local bus interface 250 into the Furthermore, because most modern processors have an 

communications protocol of the local bus. in-circuit emulation capability, there is no need to add to the 

Reset signal 270 is provided externally to processor 110. processor an additional pin that is dedicated to specification 

When reset signal 270 is asserted, processor 110 executes a ^ of the operating speed of the local bus interface. In fact, even 

reset program stored in miaoixnle Instruction cache 240. ui the case of a chip tiiat does not have in-circuit c^ability, 

Execution of the reset program causes processor 110 to enter any pin of the chip that is not being used by the chip at the 

a predetermined reset state when reset signal 270 is deas- beginning of a reset may be employed to signal the operating 

serted, T^rjacally, during reset, local bus interface 250 will speed for the local bus interface. 

tri-state the pins coupling processor 110 to the local bus until Moreover, because the local bus interface 250 is operating 

the reset has occurred. This is because, until the processcff at the proper operating speed of the local bus at the end of 

has reached tfie reset state, the processor will be in a state of reset, tiie interface works simply. One could imagine an 

flux and thra-efore will be unable to process any information alternate approach where the configuration of the bus speed 

received firom the local bus. Similarly, in the case where was stored externally from processor 110 in a data structure 

in-circuit emulation is being performed, the in-circuit emu- ^ such as in main memoay. In such a case, the processor would 

lation capability will typically not be available until reset has emerge from reset communicating with the local bus at the 

occurred. slow speed so that the processor could read main memory 

In the present invention, assertion of reset signal 270 and determine the preferred operating speed of the system 
causes execution unit 210 to retrieve a reset program from ^us. Once the desired operating speed information was 
microcode instraction cache 240. One of the early steps in 45 obtained, if a faster speech system bus was desired, the 
the reset program causes ICE bus interface 230 to sample a interface and the system bus would have to switch from the 
predetermined pin of the ICE bus and then store the value slow speed to the faster speed. This method would require 
sampled in a predetermined register of register file 220. ©adi device coupled to the system bus to have special 
Later, during the reset sequence, an instruction in the reset circuitry that would permit them to also switch from slow 
program causes execution unit 210 to read the predeter- 50 speed to fast speed. Such a speed switching approach would 
mined register of register file 220. Based upon the value impractical because it would place too many constraints 
stored in the predetermined register of register file 220 the upon other devices witch the system and would introduce an 
Execution unit 210 then sets a bus speed bit in configuration additional level of con^lexity as the system changed speed, 
register 260. The bus speed bit set in configuration register The present invention, on tiie other hand, requires very 
260 controls the opa-ating speed of local bus interface 250. 55 littie-modification to the processor 110 because it employs 
Therefore, at some time after reset signal 270 is deasserted, capabilities already available within the system. The pro- 
local bus interface 250 will stop tri-stating the local bus pins cesser will typically have an in-circuit emulation capability 
and communicate with the local bus at a speed specified by and, as part of the in-drcuit enmlation capability, an ability 
the value of the bus speed bit in configuration register 260. to sample signals from the ICE bus and store the sampled 
Thus, for example, if a logical one is stored in the bus speed ^ signals within a register of the register file. Furthermore, the 
hit, the local bus interface will communicate at full speed processor will typically have a microcoded reset program 
with the local bus. If, on the other hand, a logical zero is that is executed by the execution unit and a configuratibn 
stOTed in the bus speed bit of configuration register 260, the register within the local bus interface that is used to control 
local bus interface will communicate with the local bus at operating diaracteristics of the local bus interface, 
half speed. ^5 Referring now to FIG. 3, a timing diagram is shown that 

In one embodiment, pull-up resisters internal to processes- illustrates the convention used in one embodiment of tiie 

110 cause tiie signals received from die ICE bus in the ICE present invention to extract a half speed clock cyde from tiie 
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core dock of the processor. In FIG. 3, tunes through t, 
each represent a **tick:" (one cydc) of the core dock of the 
processor, l^icallyt a clock is a square wave signal and 
each tick of the clock corresponds to the rising edge of one 
of the cydes of the clock signal 

In the case where the local bus interface is to operate at 
fiill speed, each tick of the core dodc will provide a tick of 
the clock for the bus interface unit If the bus interface unit 
is to operate at half speed, the bus interface unit will use a 
core clock tick and then skip the next core dock tick. In this 
way, the bus interface unit will alternate between using and 
not using core clock ticks. In one embodiment, the second 
core clock tick after the reset signal is deasserted will be the 
first tick of the bus interface dock in either the full speed or 
die half speed case. Then, in the half speed case, the bus 
interface unit will alternate between using and not using core 
dock ticks. 

Thus, in the exan^le in FIG. 3, when the reset signal is 
deasserted between tinie t^ and t^, the first tick of the half 
speed clock will occur at time t^ and the second tick of the 
half speed dock will occur at time 14. Comparing FIG. 3 
with FIG. 4, one can see that if the reset signal were 
deasserted between time tj and t^, the first tick of tiie bus unit 
dock would occur at time and the second tick would occur 
at time t^. Hius, if each tick of the core dock is assigned a 
number from an aibitrarily sdected core dock tick, die half 
speed dock will be driven either by the even numbered core 
dock ticks or by the odd numbered core clock ticks depend- 
ing upon when the reset signal is deasserted. In alternate 
embodiments the slow speed clock can be an integral 
multiple of the fast speed dock by skij^ing an appropriate 
number of fast speed dock ticks. Thus, in an alternate 
embodiment where the slow speed dock operates at one 
third the speed of the of the fast dock, every third tick of the 
fast clock will provide a tick of the slow dock. 

Referring now to FIG. 5, a state transition diagram is 
shown for an embodiment of a full speed bus interface. In 
this embodiment, the protocol of the bus is such that 
whenever the bus interface is not communicating with the 
local bus, it wUl be in idle state 520. The local bus is 
multiplexed with address and data signals and data is 
transferred in bursts of one to four data units. In this 
protocol, a data unit is the amount of data that can be 
transmitted across the bus at a given time. In one 
embodiment, each data unit is equal to 16 bits and corre- 
sponds to the width of the local bus. The data unit will also 
typically correspond to the word size of tiie processor: 

The present invention is being described witii respect to a 
particular communications protocol in order to describe 
better descrit>e the operation of the present invention. Many 
communications protocols are well known in the art, 
however, and it will be understood that the bus speed 
selection capability of the present invention can readily be 
applied to communications protocols other than the one 
described herein. 

In FIG. 5, because the bus interface is operating at the 
same speed as the core clock of the processor, there will be 
a state transition with each tick of the core dock. Thus, when 
the system reset signal is deasserted, the bus interface unit 
will enter into idle state 520 where it will remain until the 
processor is to coimnunicate through the local bus. The 
processor will communicate through the local bus by dther 
sending or receiving data. 

If the processor is to send data, a transition will occur 
from idle state 520 to send address state 530. In send address 
state 530 the address of the data to be sent will be transmitted 
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across the bus. If this address transmission is unsuccessful 
(for example, because the device to receive the data is busy, 
and therefore, temporarily unavailable), then the bus inter- 
face will return to die idle state and try again later. If, on the 

5 other hand, the transmission is successful, then a transition 
will be made from send address state 530 to data 0 state 550. 
In data 0 state 550, the first data unit will be sent across die 
bus. If more than one data unit is to be sent, then a transition 
will occur from data 0 state 550 to data 1 state 560 and the 
next data unit will be sent In the communications protocd 
of this embodiment, up to four data units can be sent in a 
given burst If four data units are sent in a burst, then the first 
data unit will be sent from data 0 state 550, the second from 
data 1 state 560, the third from data 2 state 570 and the fourth 
will be sent from data 3 state 580. 

When a burst of data has been sent, a transition is made 
from the appropnate data transmission state back to the idle 
state 520. In die case where an additional data burst is to be 
sent immediatdy after the first data burst has been sent, a 
transition is made instead to the send address state 530 
where the starting address for the next data burst to be sent 
is transmitted across the bus. In the case where data is to be 
received from the bus immediatdy following a sent data 
burst, a transition will be made from the last data transmis- 

^ sion state of the burst to the recdve address state 540. In the 
recdve address state 540, the address of the first data burst 
to be recdved is provided from the local bus to the bus 
interface unit In a manner similar to that described for 
sending a data burst, up to four data units are then recdved 

^ from the local bus in states data 0 550, data 1 560, data 2570 
and data 3 580. Note that it is also possible for a transition 
directly from idle state 520 to recdve address state 540. 

Refeiting now to FIG. 6, a state transition diagram is 
shown for the half speed implementation of the bus protocol 

35 depicted in FIG. 5. In HG. 6, a transition is made with each 
tick of the cere processor clock, however, each state of FIG. 
5 has been divided into two states in the state transition 
diagram of HG. 6. For example, idle state 520 of FIG. 5 has 
been divided in FIG. 6 into idle A state 620 and idle B state 

40 62S. 

In FIG. 6, the state machine enters idle A state 620 upon 
emerging from reset While idle, the interface unit transi- 
tions back and forth between idle A state 620 and idle B state 
625 at each tick of the core dock. By dividing each state of 

45 FIG. 5 into two states and causing a state transition to occur 
with each tick of the fiill speed dock, the state transition 
diagram depicted in FIG. 6 causes the same operation as that 
of the state transition diagram of FIG. 5 with the exception 
that a bus interface unit operating according to the state 

50 transition diagram of FIG. 6 will operate at half the speed of 
one operating according to the state transition diagram of 
FIG. 5. The appropriate state transition scheme for the bus 
interface unit to use is determined by the bus speed value set 
at reset and stored in the configuration register of the bus 

55 interface trait 

While the method and apparatus of die present invention 
has been described in terms of a presendy preferred and 
alternate embodiments, those skilled in die art will recognize 
that the present invention may be practiced with modifica- 

60 tion and altanation within the spirit and scope of the 
appended claims. The specifications and drawings are, 
accordingly, to be regarded in an illustrative rather than a 
restrictive sense. 
What is daimed is: 

ti5 1. A microprocessor comprising: 

an execution unit ccmfigured to execute a reset program 
upon receipt of a reset signal; 
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an in-dicuit emulation (ICE) bus intetface, said reset 
program causing said ICE bus interface to sas^Ie an 
ICE pin value; 

a register file coupled to the execution unit, said reset 
program causing said ICE bus interface to store said 
sanded ICE pin value in a general register of said 
register file; and 

a local bus interface having a bus speed configuration 
register corresponding to the register file, the execution 
unit reading general register in response to -the reset 
program, said execution unit setting the bus speed 
configuration register of tiie local bus interface in 
response to the sampled ICE pin value, the bus speed 
configuration register controlling operating speed of 
the local bus interface after completion of execution of 15 
the reset program. 

2. The luicroprocessar as set forth in claim 1 further 
conqjirising a microcode instruction cadie, said execution 
unit retrieving said reset program firom said microcode 
instruction cache upon receipt of said reset signal. 

3. Hie microprocessor as set forth in daim 1 wherein 
multiple ICE pin values are san^led and stored in said 
general regist^, said multiple ICE pin values are then used 
to set said bus speed configuration register of said local bus 
interface and to thereby control said operating speed of said 25 
local bus interface after conviction of said reset program. 

4. A method for setting operating speed of a local bus 
interface in a micioprooessor having an execution unit, an 
in-drcuit emulation (ICE) bus interface, a register file and 
the local bus interface, the method con^rising the steps of: 

The execution unit executing a reset program upon receipt 

of a reset signal; 
The reset program causing the ICE bus interface to 

sanq)le an ICE pin value; 
The reset program causing the ICE bus interface io store 

the sanqiled ICE pin value in a general register of the 

register file; 

The reset program causing the execution unit to read the 
general register, and 

The execution unit setting a bus speed configuration 
register of the local bus interface in response to 
sampled ICE pin value, the bus speed configuration 
register contrdling the operating speed of the local bus 
interface after coii^>letion of the execution of the reset 
program. 

5. The method as set forth in daim 4 wherein said 
microprocessor has a microcode instruction cadie, said 
method further comprising the step of: 

said execution unit retrieving said reset program from said 
microcode instruction cache upon recdpt of said reset 
signal. 

6. Tbe method as set forth in claim 4 wherein multiple 
ICE pin values are sampled and stored in said general 
register, said multiple ICE pin values are then used to set 
said bus speed configuration register of said local bus 
interface and to thereby control said operating speed of said 
local bus interface after completion of said reset program. 

7. A microprocessor coiiq>rising: 
execution means for executing a reset program in 

response to a reset signal; 
in-drcuit emulation (ICE) means for providing an ICE 

bus interface, said reset program causing said ICE 

means to san^le an ICE pin value; 
register means for storing data, said ICE means for storing 65 

said san^led ICE pin value in a general register of said 

register means in response to the reset program; and 



local bus interface means for providing a local bus 
interface, said local bus interface means having a bus 
speed configuration register of the register means cor- 
responding thereto, said reset program causing said 
execution means to read said general register, said 
execution means setting a bus speed configuration 
register of said local bus interface means upon said 
sampled ICE pin value, said bus speed configuration 
regist^ for controlling operating speed of said local bus 
interface means after completion of said reset program. 

8. The miaoprocessor as set forth in claim 7 further 
comprising caching means for storing microcode 
instructions, said execution- means retrieving said reset pro- 
gram firom said caching means upon recdpt of said reset 
signal. 

9. The microp'ocessor as set forth in daim 7 wherein 
multiple ICE pin values are sampled and stored in said 
general register, said multiple ICE pin values are then used 
to set said bus speed configuration register of said local bus 

20 interface means and to thereby control said operating speed 
of said local bus interface means after con^letion of said 
reset program. 

10. A computer system oon^sing: 
a microprocessor; 
a con^uter component; 

a bus, coupling said microprocessor to said con^ter 
component, said bus permitting transmission of data 
between said microprocessor and said computer 
conqx>nent, said bus operating at a predetermined bus 
operating speed; 
a reset signal generator coupled to said microprocessor, 

said reset signal generator generating a reset signal; 
bus speed indication signal generate coupled to said 
microprocessor, said bus speed indication signal gen- 
erator generating a bus speed indication signal during a 
predetermined time period wlien said reset signal is 
generated, said bus speed indication signal indicating 
said predetermined bus operating speed of said bus; 
said microprocessor having; 
an execution unit configured to exeoite a reset program 

in response to a reset signal; 
an in-drcuit emulation (ICE) bus interface, said reset 
program causing said ICE bus interface to sanqile 
said bus speed indication signal as an ICE pin value; 
a register file coupled to the execution unit, said reset 
program causing said ICE bus interface to store said 
san^led ICE pin value in a general register of said 
register file; and 
a local bus interface having a bus speed configuration 
register of the register file corresponding thereto, 
said reset program causing said execution unit to 
read said general register, said execution unit setting 
a bus speed configuration register of said local bus 
interface based upon said sampled ICE pin value, 
said bus speed configuration register causing said 
local bus interface to operate at said predetermined 
bus operating speed after completion of execution of 
said reset program. 

11. The coinputer system as set forth in daim 10, said 
microfrocessor further comprising a microcode instruction 
cadie, said execution unit retrieving said reset program from 
said microcode instruction cache upon recent of said reset 
signaL 

12. The counter system as set forth in daim 10 wherein 
multiple ICE pin values are sanq)led and stored in said 
general register, said multiple ICE pin values are then used 
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to set said bus speed conilguratioD register of said local bus 
inteiface and to thereby cause said local bus interface to 
assume said predetermined bus operating speed after 
completion of said reset program. 

13. A microprocessor conqjiising: 5 
an execution unit configured to execute a reset program in 

response to a reset signal; 

a first bus interface, said execution unit executing a reset 
program upon receipt of a reset signal, said reset 
program causing said first bus interface to sample a first 
bus interface input value; 

a register file coupled to the execution unit, said reset 
program causing said first bus interface to store said 
sanded first bus interface input value in a general 
register of said register file; and 

a local bus inteiface having a bus speed configuration 
register of the register file coiresponding thereto, said 
reset program causing said execution unit to read said 
general register, said execution unit configured to set 20 
the bus speed configuration register of said local bus 
inteiface in response to said san^led first bus interface 
input value, said bus speed configuration register con- 
trolling operating speed of said local bus interface after 
completion of execution of said reset program. 2s 

14. A microprocessor con^^rising: 

execution means for executing a reset program in 

response to a reset signal; 
first bus means for providing a first bus interface, said ICE 

means to for sampling a first bus interface input value ^ 

in response to the reset program; 
register means for storing data, said reset program causing 

said ICE means to stoie said sampled first bus inteiface 

input value in a general register of said register means; 

and 

local bus inteiface means for providing a local bus 
inteiface, said local bus interface means having a bus 
speed configuration register corresponding to the reg- 
ister means, said execution means configured to read ^ 
said general register in response to said reset program, 
said execution means setting a bus speed configuration 
register of said local bus interface means in response to 
said sampled first bus inteiface input value, said bus 
speed configuration register controlling operating 
speed cf said local bus interface means after conq>l6- 
tion of execution of said reset program. 

15. A method for setting operating speed of a local bus 
inteiface in a microprocessor having an execution unit, a 
first bus interface, a register file and said local bus interface, 
said method composing the steps of: 

providing a reset signal to an execution unit; 

said execution unit executing a reset program upon receipt 

of the reset signal; 
said first bus inteiface sampling a first bus interface input 

value ia response to execution of said reset program; 
said first bus inteiface storing said sampled first bus 

inteiface input value in a general register of said 

register file in response to said reset program; 
said execution unit reading said general register in 

response to execution of said reset program; and 
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said execution unit setting a bus speed configuration 
register of said local bus interface in response to the 
sampled first bus interface input value, said bus speed 
configuration register controlling said operating speed 
of said local bus interface after completion of execution 
of said reset program. 

16. A con^uter system comprising: 
a microprocessor; 

a computer component; 

a bus, coupUng said microprocessor to said conmuter 
coiiqx)nent, said bus peimitting transmission of data 
between said microprocessor and said computer 
conc^nent, said bus operating at a predetermined bus 
operating speed; 
a reset signal generator coupled to said microprocessar, 

said reset signal generator generating a reset signal; 
bus speed indication signal generator coupled to said 
microprocessor, said bus speed indication signal gen- 
erator generating a bus speed indication signal during a 
predetermined time period when said reset signal is 
generated, said bus speed indication signal indicating 
said predetermined bus operating speed of said bus; 
said microprocessor having; 
an execution unit configured to execute a reset program 

in response to a reset signal; 
a first bus interface, said first bus inteiface sampling 
said bus speed indication signal as a first bus inter- 
face input value in response to said reset program; 
a register file, said first bus interface storing said 
san^>led first bus inteiface input value in a general 
register of said register file in response to execution 
of said reset program; and 
a local bus interface having a bus speed configuration 
register of the register file corresponding thereto, 
said execution unit reading said general register in 
response to execution of said reset program, said 
execution unit setting a bus speed configuration 
register of said local bus interface according to said 
saix){>ied first bus interface input value, said local bus 
inteiface to operating of said predetennined bus 
cperatittg speed after completion of execution of said 
reset program. 

17. A microprocessor con^>risang: 

an execution unit capable of executing a reset program 
upon receipt of a reset signal; 

a register file coupled to the execution unit; 

an in-drcuit emulation (ICE) bus interface configured to 
sample an ICB pin value in response to the reset 
program and to store the sampled ICE pin value in a 
gene^ register of the register file; and 

a local bus interface having a bus speed configuration 
register corresponding to the register file, the execution 
unit being configured to read the general register in 
response to the reset program and to set the bus speed 
of the local bus interface according to the sampled ICE 
pin value, the local bus interface configured to continue 
at the operating speed according to the sampled ICE pin 
value after completion of the reset program. 
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